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CUT COSTS WITH THE 


Fastest Carburizing 


(and case hardening) 


390 Lbs. of Work an Hour 


. from an Ajax furnace 

no larger than your desk! 
180 lbs. of metal body screws per charge 
are case hardened (0.004” to 0.010") 


as required. 


. is the fastest method of producing a specified case 
depth—for example, a case of 0.040 in. can readily be produced in 2 
hours... No boxes or retorts to pack and unpack or to heat as dead loads. 


. temperature uniformity throughout bath guaranteed 
within 5°F. ... less subsequent grinding...permits more shallow 
case depths. 


of depth and other properties of the case. 


ed by immersing only portions of work to 
be treated. 


. work quenched directly from car- 
burizing bath. 


. several batches may be case hardened simul- 
taneously-- each to a different case depth. 


with attendant pitting and spalling, as fre- 
quently occurs in gas or pack carburizing. 


for efficient, low-cost mass production. 


... for best control of distortion... by an 
isothermal salt bath quench directly after carburizing. 


taneously . both carburizing and braz- 
ing done bee Ne one heating of the work. Brazing cost nothing. 


. plain steel pots have a life of 1 to 3 years. 


AJAX ELECTRIC COMPANY, INC. 


940 FRANKFORD AVENUE ¢ PHILADELPHIA 23, PA. 


World’s largest manufacturer of electric heat treating furnaces exclusively 
In Canada: Canadian Cezeral Electric Co., Ltd., Toronto, Ont. 
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Editorial ~~ 


THE NEW IDEAL 


The recent national election closed one important period 
of American history and opened a new one. 

Political leaders have been changed, and with them certain 
political policies. Americans had a chance to express their 
views and did so, 

While this represents an emphatic rejection of Socialistic 
tendencies in government, and a revulsion against centralized 
bureaucratic control, it plainly is not a mandate for turning 
back the clock, abandoning social gains or licensing the incom- 
ing party to missuse its power, 

America has underwritten the ideal of free competitive en- 
terprise as opposed to bureaucratic interference; the principle 
of equality and cooperative between all classes as opposed to 
class warfare, and the standard of simple uncompromising 
honesty toward all people as opposed to special privilege for 
any selected group. 

America’s two-party political system has once more revealed 
its strength in time of crisis. 

All thinking people will realize that this return to basic 
American ideals presents a challenge to us all; not only to 
those newly elected to office, but even more to the business 
men, industrialists, wage earners and white collar groups to 
do their part individually and collectively to make our chosen 
system work. We must make our light shine as a beacon for 
all the world. We must show that free people are strong peo- 
ple. If we muff this opportunity we may never have another. 
Let's play ball. Let every one of us accept the responsibility 
of doing our individual part to support the New Ideal. 


H.C. K. 


In spite of the serious note, we want to repeat the time- 


worn but sincere wish for peace and happiness for all. 


: Merry Christmas a Happy Flew Year 


Horace C. Knerr, Chmn., Pub. Comm., Metlab Co., Phila., Pa. 
(. E. Herincron, Editor R. N. Cacitanan, Business Manager 
B. A. Franacan, Advtg. & Prod. Mgr., 
271 North Ave., New Rochelle, N. Y. 
SALES REPRESENTATIVES 
Wm. E. Jacobs, 1005 Park Ave., Bldg., Detroit 26, Mich._WO 2-7298 
Freverick W. Core, 80 Walnut St., Winchester, Mass. 
The Presentation of editorial material in “Metal Treating” should not be 


interpreted as either an endorsement or recommendation by the Metal Treat- 
ing Institute of the statements set forth. 


Published by the Metal Treating Institute, 271 North Avenue, New Rochelle, 
N. Y. Copyright 1952 by the Metal Treating Institute. 
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Twentieth Century Innovations in Heat Treating 


For tens of centuries 
steel was hardened by 
heat treatment in making 
swords, spears, shields and 
cutting tools. But more 
advances have been made 
in the first half of the 
Twentieth Century than 
in all preceding history. 
This was partly due to 
foundations laid by ear- 
lier workers, partly to 
the increasing demands of 
industry, railroads, auto- 
mobiles, airplanes and ar- 
maments, and particularly 
to the modern scientific approach to the problems ol 
metallurgy. 


Dr. Bradley Stoughton 


Outstanding innovations occurring during the last 
fifty years include— 

|. Definite conversion of heat treatment from an art 
to a science. 
Heat treatment of steel and other metals for 
strength and toughness as well as hardness. 
Development of high speed steel. 
The use of alloying elements to confer deep 
hardenability, toughness at high strength, milder 
quenching, resistance to chemical attack (stain- 
less steels) , improved properties at high and low 
temperatures, and many other special properties. 
Heat treatment of cast iron and steel castings. 
Differential local heating for hardening or an 
nealing, instead of differential chemical composi- 
tion (variation in carbon) . 


Induction heating. 
Nitriding, 
Cementation by silicon. 


Powder metallurgy. 


Heat treatment of aluminum alloys, cast and 
wrought. 


Development of numerous age-hardening non- 
ferrous alloys. 





* Condensation of Address by Dr. Bradley Stoughton Delivered before 


the Spring Meeting of the Metal Treating Institute. Lake Placid, 


May 


Limitation of space unfortunately prevents publication in full. 


23, 8952. 


Bradley Stoughton is well known as one of the deans of metallurgy 
both in this country and abroad. He is retired head of the Depart- 
ment of Metallurgy of Lehigh University; author of a well-known 
text—METALLURGY OF IRON AND STEEL, and other books and 
papers; past President of the American Society for Metals, long prom. 
inent in American Institute of Mining and Metallurgical Engincers 
and Iron and Steel Institute; a director of Lukens Steel Co. and repre- 
sented the United States Government in the defense effort at home 
and abroad in World War II, 


By Dr. BRADLEY STOUGHTON * 


IMPROVEMENT OF EQUIPMENT AND TECHNIQUE 


Furnaces 


Marvelous results were obtained by the old black- 
smith and heat treater, but their skills in judging 
temperatures have been vastly improved upon by 
modern temperature control and automatic operation. 
Electric furnaces were, perhaps, the first to be auto- 
matically controlled, but this has now been extended 
to all types. 

Mechanization in the heat treatment of continuous 
lots as in roller hearths, rotary hearths, screw and belt- 
conveyors, shaker hearths and the like not only lessen 
labor employed, but improve control and uniformity. 
The recent batch type furnaces having closely regu- 
lated artificial atmosphere have contributed greatly 
to economy in the treatment of small parts. Flame 
heating, manual or mechanized, is successfully used 
for local hardening or annealing. Developments in 
heating by electrical high frequency induction have 
been remarkable. 


Pyrometers 


Along with the im- 
provements in furnace 
design came that of py- 
rometers. The modern 
electronic controlling py- 
rometer is a wondertul 
instrument and is a far 
cry from early methods 
of measuring temperature 
such as Wedgewood’s balls 
of clay, Seger’s cones, vari- 
ous expansion pyrometers, 
Siemen’s water pyrometer, 
leChatelier’s thermo-elec- 
tric pyrometer (1886) 
and his optical pyrometer 
(1892). The two latter 
methods of measuring 
temperature have been 
highly developed. Radia- 
tion pyrometers have also reached a high state of eff- 
ciency. All of these things have permitted accurate 
control of heat treating temperatures over all ranges. 


George Kimball Burgess, 
1874 to 1931 

An outstanding scientific metallur- 
gist and an authority on the meas- 
urement of high temperatures (pyro- 
metry). He was active in establishing 
and building up the metallurgical 
division of the U.S, Bureau of Stand- 
ards, and was Director of the Bureau 
from 1913 until his death. 


Testing the Product 


High performance requirements and mass produc- 
tion during the Twentieth Century have placed great 
importance upon quality and uniformity of product. 
Many methods of testing have been developed includ- 
ing destructive and non-destructive. These include the 
microscope, tensile tests, hardness, impact, and fatigue 
tests, measurements of hardenability and the like, with 
magnetic testing both for quality of metal and for 
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Haws in steel, penetrants for the detection of cracks, 
crevices and so forth. 

It is interesting that as far back as 1860 to 1870 
Wohler, Fairbarn, Spangenberg and Bauschinger 
made tests of hardness, fatigue and impact. Somewhat 
later Charpy began to develop his impact apparatus. 

The file test has been used from time immemorial. 
Various scratch tests for hardness were common in 
the Nineteenth Century. Today the Brinell, the Shore 
scleroscope, the Vickers and the Monotron, as well 
as the Rockwell Tester, are widely employed to verify 
the properties of metal parts without destruction, 


Microscopes 


The microscope is a 
fundamental, indispensa- 
ble tool of the modern 
metallurgist. Sorby, in 
1863, laid the foundation 
for this art which not only 
revealed characteristics of 
steel and other metals 
heretofore unsuspected, 
but contributed enor 
mously to a better under- 
standing of the changes 


Albert Sauveur, 1863 to 1939 
Did pioneering work in America in 
the microscopic examination of 
metals; established and was editor 


brought: about) by heat 
treatment. Sorby’s “high 
power” microscope of 60 


diameters has been re- 
placed by instruments and 
technique giving magni- 
fications of L000 to 2500 
diameters. But the electron microscope with its ca 
pacity for high power magnification up to as high as 
50,000 or even more diameters, has opened an entirely 
new field. Improvement in instruments has been ac 
companied by improvement in technique including 
electrolytic polishing, color photography, special coat- 
ings and light filters, better illumination, better 
mountings. 


of “The Metallographist."’ Due to his 
inspiration and instruction many 
physical metallurgists are now doing 
outstanding work. 


Quenching 


Unul the present cen 
tury remarkable and mys- 
terious properties were 
attributed to quenching 
media. Many quaint for- 
mulae were given includ- 
ing special oils, waters, 
wines, urine of men and 
animals, concoctions of 
earthworms and radish 
roots, as well as more 
practical mediums includ. 
ing liquid lead, molten 
salts, mercury and wate 
spray. 


Henry Marion Howe, 
1848 to 1922 
For twenty years before his death 
he was known as the Dean of 


Today a better under- 
standing of the mecha- 
nism of cooling metals 
through their surface and 
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World's Iron and Steel Metallurgists. 
By his writings and researches he 
inaugurated the conversion of the 
heat treatment of steel from an art 
to a science. 


1952 


means of controlling the 
rates of cooling have con- 
tributed vastly to the heat 
treating art. Much still re- 
mains to be learned on 
this subject. 

“Delayed quenching” 
Was practiced without 
much understanding un 
til Bain and Davenport in 
1930 developed the so- 
called S-curves with their 
accompanying light upon 
the hardenability of vari- 
ous steels and the means 
for developing various mi- 
crostructures with their 
corresponding physical 
properties, 


Edgar Collins Bain, 1891 to —— 


His discovery and publication (with 
Edmund S. Davenport—1897 to ——) 
was the final step in the conversion 
of the heat treatment of steel from 
an art to a science. 


Nitriding 

One of the distinctive developments of the Twen 
tieth Century is surface hardening by means of dry 
ammonia. The presence of certain alloying elements, 
notably chromium, molybdenum, and for maximum 
hardness, aluminum, is essential for best results. These 
special alloys are first heat treated by quenching and 
tempering to a reasonably high core hardness and 
strength, stabilized by stress annealing if necessary, 
finish machined and then nitrited by heating in com- 
mercial anhydrous ammonia for a long period which 
may vary from a few to a hundred or more hours, 
depending upon the depth of case desired. The work 
is then allowed to cool naturally in the furnace. The 
resulting case is exceedingly hard and wear resistant 
and has various remarkable properties, including 
retention of hardness at moderately elevated tempera- 
tures, anti-friction qualities and mild resistance to 
corrosion, The elimination of quenching in the surface 
hardening operation avoids deformation which must 
accompany hardening by carburizing or other treat- 
ments. 


Education 


A better understanding of the science of metallurgy 
has accompanied, and in fact permitted, an advance 
in almost all fields of modern industry, as well as in 
the weapons of defense. The demand for trained metal- 
lurgical men, today, has far out-run the supply. An 
increased fund of scientific knowledge has placed a 
greater burden upon those trained in the metallurgical 
field as well as creating an expanded opportunity. 


Distribution of Information 


One of the important advances of the present cen- 
tury which accounts, in large measure, for the tre- 
mendous increase of scientific knowledge and _ its 
application is the distribution of information through 
the medium of technical societies, trade organizations. 
technical magazines and other publications. It is recog- 
nized that the exchange of information benefits all, 
and is far better than the old notion of passing secrets 
of the trade from father to son. 





Outstanding Innovations of the Twentieth Century 


We must admire the 
skill and technique of 
those, who for many cen- 
turies, practiced the heat 
treating of metals as a 
secret art. Their skill was 
often ascribed to occult 
or mysterious agencies and 
the results seemed to lack 
a reasonable explanation. 

It is only during the 
past few years that any 
reasonable scientific con- 
cept of the mysteries of 
hardening metals has been 
available. In this connec- 
tion the development of 
the “‘slip interference 
theory” by Jeffries and 
Archer in 1921, based 
upon a broad search and analysis of factual material 
then available, laid the foundation for great and rapid 
progress. While all the problems of hardening phe- 
nomena have not yet been fully explained, we now 
have an understandable picture involving the qualities 
of crystalline structure, allotropy of iron, grain size, 
solubility, diffusion, nucleation, keying particles and 
the effects of distorted or strained space lattices. 

An outstanding step in the evolution of heat treat- 
ment from an art to a science was the announcement 
by Bain and Davenport in 1930 of the so-called S-curve 
phenomena, or the T-T-T curve. 

All of this modern work in turn was possible only 
through the investigation of preceding scientists. Gore 
publicly announced “Recalescence” in 1869, and, by 
1880 it was recognized that there was more than one 
allotropic modification of iron. The loss of magnetism 
in iron at red heat was observed 300 years ago. 

In 1899 Roberts-Austen published the first iron- 
carbon diagram, which was re-published by Bakhius- 
Rooseboom in 1900, applying the phase law of Gibbs. 


Zay Jeffries, 1888 to —— 


Published the ‘‘slip-interference the- 
ory'’’ and several other suggestions 
which helped to establish the heat 
treating of metals on a scientific 
basis. 


Heat Resisting Alloys 


The development of modern turbo-jet engine has 
greatly advanced the production of heat resisting al- 
loys, which must retain their strength at temperatures 
as high as 1600°F. or more. 


Heat Treatment of Cast Iron 

In early days it was recognized that allowing iron 
castings to remain in the yard from six months to a 
year, in some mysterious way improved their proper- 
ties. This principle is now recognized as a form ol 
stabilization or stress relief. The old method has been 
replaced and vastly improved by the application of 
moderate temperatures over a number of hours, which 
both relieves residual stresses from castings and helps 
to make the metal more stable in its behavior. 

The heat treatment of castings of special cast irons, 
such as the Meehanite series, the more recent Ductile 
Cast Iron of the International Nickel Company, and 
various forms of steel casting has become very general. 


Duralumin—“‘Age-Hardening" 


Early in this century, Dr. A. Wilm, in Germany, 
worked on several aluminum alloys, and about 1911 
brought out one which he copyrighted under the name 
“Duralumin.” This had properties so different from 
those of hardened steel as to be considered mirac- 
ulous. The material was heated to a moderate tempera- 
ture—about 950-975°F. and quenched in water, after 
which it was soft and ductile, with moderate strength. 
Allowing to stand at room temperature caused it to 
harden spontaneously, rapidly for the first few hours 
and then more slowly for a total of ten days, after 
which it had a tensile strength comparable to that of 
ordinary steel. Its specific gravity or weight per cubic 
inch was only about one-third that of steel. This was 
the first new light alloy and one of its principal appli- 
cations was in the construction of the German rigid 
airships of the Zeppelin type. 

The hardening behavior of this material was un 
explainable until about 
1919 when Dr. Paul D. 
Merica (now President— 
International Nickel 
Company) and two asso- 
ciates at the Bureau of 
Standards announced the 
theory of precipitation 
hardening. Duralumin, 
consisting of approxi- 
mately 4.50 per cent cop- 
per, 0.5 to 1 per cent each 
of manganese and mag- 
nesium alloyed with alu- 
minum, contains a hard 
compound, CuAl,, which 
goes into solid solution at 
about 950-975°F. Rapid 
quenching retains this in 
sub-microscopic disper- 
sion, but it is unstable and 
tends to precipitate out at room temperature in the 
form of exceedingly fine particles of hard CuAlg, still 
submicroscopic. These particles resist slip along the 
crystalline planes of the matrix, therefore, resisting 
deformation, This is the equivalent of hardening and 
strengthening the metal. Warming slightly, or heating 
to moderate temperatures up to 300-400°F. greatly 
accelerates the precipitation and, therefore, the hard- 
ening action, causing it to take place in a few hours 
instead of ten days. Too much heating enlarges the 
key particles until they no longer exert the maximum 
interference with slip planes and the metal, therefore, 
becomes softer and weaker. Modern alloys of this type 
develop a tensile strength as high as 75,000 psi, or 
more. 


Paul Dyer Merica 
1889 to —— 

Now President of the International 
Nickel Company, but, when with 
the U. S. Bureau of Standards, his 
investigations on Duralumin initi- 
ated the present theory known as 
“precipitation hardening,” which 
has led to a great many useful 
heat-treated alloys. 


An understanding of this phenomena led to the 
creation of many non-ferrous alloys, particularly be- 
ryllium copper, K-Monel and others. It also threw 
great light upon the phenomena of hardening of 
steel. 
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High Speed Steels 


One of the earliest developments in the alloying 
of steels, and one of the most important, was the de 
velopment in 1868 by Robert Mushet of so-called 
“self-hardening” steels. Taylor and White further de 
veloped this type of steel and first exhibited it at the 
Paris Exposition in 1900, where a tool was shown 
cutting metal at a rate so fast that the tool itself be 
came red hot, but retained its hardness. The results 
were first received with out-spoken incredulity and 
the exhibit was called a “Yankee fake.” High speed 
steels, however, soon revolutionized the manufacture 
of metal parts, more particularly in the automotive 
industry where mass production was paramount, The 
number of labor hours saved by this material alone 
is incalculable. 

Many forms of high speed steel have been developed 
during the present century, They have been greatly 
supplemented, but not replaced, by the invention ol 
cemented tungsten carbide tools, which are made by 
powder metallurgy and are originally hard, therefore, 
not susceptible or in need of heat treatment. 


Differential Heating 


Formerly, ingenious methods were required to 
create a hard surface or a differential hardness from 
one part of a piece to another. Pack hardening fon 
this purpose is a very old art. A modern development 
in this field is that of flame hardening or hardening 
by electric high frequency induction either of which 
permits localized heating and quenching of certain 


areas without affecting the remainder of the piece. 
A noteworthy example of the application of this prin- 
ciple is in the hardening of the wearing surfaces ol 
crankshafts. 


Advances Due to Aircraft 


Beginning with World 
War I, 1918 to about 1920, 
the development of an 
cratt created a vital de 
mand for lighter materials 
of construction. The Du 
ralumins in their various 
forms were widely used, 
but had some limitations 
as to corrosion, fatigue, 
and detailed failure. The 
development of heat 
treated alloy steel fo 
landing gear, wing spars 
and other vital parts was 
greatly stimulated. Dur- 
ing World War II the 
scarcity of alloying ele- 
ments in a steel sometimes 
gave a better result than 
an equal total proportion 
of a single one. 

The idea that the weight ofa structural part depends 
upon two factors, namely, strength and specific gravity 
was appreciated in early aircraft engineering. Horace 


Horace Calvin Knerr, 
1888 to —— 

Published the first calculations of 
the strength-weight factors of struc- 
tural materials (strength-weight fac- 
tor equals: tensile strength = 1,000 

specific gravity); which has done 
so much to advance the evolution of 
heat treating in order to make ma- 
terials stronger although no heavier, 
and to improve the design of articles 
(such as airplanes, certain avtomo- 
biles, and the like). 
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C. Knerr, then Chief Metallurgist of the Naval Air- 
craft Factory, published what may be the first discus 
sion of “Strength-Weight Factors” in Automotive 
Industries magazine April 19, 1923. Although steels 
have a higher specific gravity than aluminum alloys— 
about 3 to 1—they are also about three times as strong 
per square inch of cross-section, therefore, the strength- 
weight factor of high tensile alloys steels is about equal 
to that of heat treated aluminum alloy. The same is 
true for magnesium alloys, Accordingly, they are all 
about equally “light” as materials of construction. 
Choice between them then depends upon other quali 
fications such as convenience of fabrication, avail 
ability, resistance to fatigue, corrosion, the ability to 
weld, ete. 


Controlled Atmospheres 


Phe idea is old of pack- 
ing the metal in some 
harmless material such as 
cast. iron borings, spent 
carburizer, or of heating 
it in a molten salt bath, 
and even of surrounding 
it in a heating chamber 
or retort with a special gas. 
From 1850 onward many 
patents were granted for 
all these purposes and the 
use of carburetted hydro- 
gen, coal gas, carbon mon- 
oxide, waste flue gases and 
the like was experimental 
but hardly commercial 
until the advent of elec- 
tric furnaces simplified 
the problem. This happened about 1920 to 1925. 
Now, improvements in other types of furnaces and 
of suitable heat resisting metals for retorts per 
mitting the use of fuel, has greatly advanced the use 
of special atmospheres. The generation of these at 
mospheres has been accompanied by a new technique 
and new equipment for many forms. Bright annealing 
of copper has long been accomplished in steam, 
but the deleterious effect of either steam or carbon 
dioxide on steel at high temperatures was known 
early. Special atmospheres for steel treating furnaces 
are generated from charcoal, partial combustion of 
illuminating gases, natural gas, propane, the dissocia 
tion of ammonia and so forth, all with or without 
special methods for removing water vapor. This is 
distinctly a development in research of the Twentieth 
Century. It has gone a long way toward eliminating 
the nuisance of scale, surface oxidation and de-car- 
burization, 


Edwin Fitch Northrup 
1866 to 1940 


He first conceived the idea of local- 
ized heat treatment by locolized 
heating (in his case, by induction 
electric furnaces), instead of dif- 
ferential chemical anlysis (as by 
carbonizing or nitriding). 


Conclusion 


It can safely be said, without fear of contradiction, 
that the first half of the Twentieth century has seen 
a substantial series of truly vital developments in the 
field of the heat treatment of metals; developments 
which have affected not only the lives of countless 
individuals but the economies and strengths of nations. 





The Effect of Structure on Machining 
Characteristics of Steel 


Many tests have been, are, and will be made in an 
attempt to establish facts concerning structure versus 
machinability as it is related to automatic screw 
machine operation. However, unless a set of standards 
is used so that a common denominator can be estab- 
lished, many will be meaningless. 

In machining of metals, the metal being cut, the 
cutting tool, the cutting fluid or coolant, the process 
and type of machining tool and the cutting conditions 
all influence the results. By changing any one of these 
factors, different results will be obtained. It seems 
impossible to have a set of conditions which will 
satisfy all phases equally. It is imperative, therefore, 
to adjust to a combination for the most effective 
compromise. 

Machinability is a term used to indicate the rela- 
tive ease or satisfaction with which a material is 
machined by sharp cutting tools in operations such 
as turning, drilling, milling, broaching, threading, 
reaming, sawing or grinding. Values of machinability 
are usually comparative and represent the behavior 
of the material under a given set of conditions. 

Factors of importance are: 

1. Cutting speed 4. Finish 
2. Tool life 5. Accuracy of 
3. Power consumption dimensions 

or cutting force 

Many types of tests have been developed for indi- 
cating the machinability of a given metal. 

I. If the machinability is to apply to the tools, mate- 
rials should be constant. 

2. If the machinability is to apply to material the 
tools should be constant. 

3. If the cutting fluids are introduced as a variable, 
then the tools and material should be constant. 


Factors affecting machinability 
1. Material being cut 

(a) Analysis 

(b) Structure 
. Cutting speed 

(a) Size 

Cutting tool 

(a) Its material 

(b) Quality 

(c) Treatment 


(c) Shape 
(d) Size 


(b) Shape of cut 


(d) Shape 
(e) Size and condition 


4. The condition of the machine on which the cutting 
is done, together with the process involved, 

5. The cutting process—a given material may have 
different ratings for different processes, as turning, 
drilling, milling and grinding. 

Factors involving rigidity of the tool and work 
holding device. 

7. The characteristics of the cutting fluid used. 


Therefore, the optimum or best cutting condition 


By V. H. Erickson, Chief Metallurgist 
American Steel Treating Co. 


Crystal Lake, Ill. 


involves the material being cut, the tool, the mechan- 
ical device, and the cutting fluid. For any given mate- 
rial there is a certain balance of variables that will 
give the best results. When a substitution is made it 
invariably calls for a readjustment of one or more of 
the variables. The present state in the art of cutting 
metals leaves the selection of various factors for a 
given problem to be determined largely by the trial 
and error method. 


Chip Formations—Chips of ductile metals are re- 
moved invariably by plastic flow. There are two gen- 
eral forms, the ribbon or elementary form and the 
sectional form. The elementary type is continuous and 
practically of uniform cross sectional area, but made 
up of very thin transverse slip bands or elements, In 
the sectional type, the small elements are grouped 
into clusters or sections of approximately the same 
size. Many times these sections cling together to make 
a long continuous chip, but the outer edge is always 
saw-toothed, 


Almost immediately after starting a cut, a small 
particle of material being cut will be trapped on the 
face of the cutting tool and forms what is commonly 
known as a built up edge. The built up edge is a 
function of analysis and structure of the material being 
cut, influenced to some extent by the rake of the tool, 
speed, size of cut and the cutting fluid. 


Equations regarding cutting speed and tool life re- 
lations, forms, energy and power relations, power 
torque and thrust, can be picked up from most any 
handbook, and are important if making actual tests. 
They will not be discussed further at present. 


Most people in the ferrous cutting field today ordei 
their steel to be annealed toa definite range of hardness. 
They have arrived at this hardness range by observing 
the cutting qualities over a period of time, Many years 
ago we observed that even in the set range of hardness 
some steels machined well, giving a good finish, and 
some did not. This led to intensive microscopic study 
to determine why. We were well aware of the fact that 
after a heat of steel had been hot rolled and annealed, 
the hardness of the cold drawn product could be con- 
trolled to some degree by the amount of cold work 
applied to it. Therefore, material from the same an- 
neal if given varied amounts of cold work could show 
a wide range of hardness. It seemed logical, therefore, 
to work to a definite structure rather than a close 
hardness range. 


Steel, as is well known, is not a simple homogene- 
ous mass. It is a complex combination of metallic 
elements and non-metallic inclusions. The non-metal- 
lic inclusions are there by design or by accident. Some 
are placed in steel to aid machining, some are residuals 
of scrap and slag. The arrangement of the elements 
can be controlled by heat treatment, so it resolves 
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down to a determination of which arrangement best 
suits the machining operations, 


Annealed steel will produce structures that will fall 
basically into two classifications, lamellar pearlitic, and 
spheroidized. There are many variations and com- 
binations of these structures. Their form is just what 
the names imply, Lamellar pearlite is a structure that 
has a laminated appearance, and spheroidized is an 
arrangement of little globules or spheres. The two, 01 
combinations of them are the structures that are en- 
countered in the majority of machining operations, 


The density of the carbon, cementite or carbide 
constituent in’ steel is directly responsible to the 
amount of carbon and alloy in the analysis. The free 
ferrite or iron that makes up the balance, while in- 
fluenced to some extent by non-metallics and alloys, 
is soft and ductile. The carbide constituent is hard 
and brittle. It is reasonable to believe that as a cut 


Fig. 1—Bessemer Screw Stock. Showing Manganese Inclusions. 


ting tool works into the metal, the soft ductile ferrite 
would be pushed ahead of the tool wntil it comes to a 
band or lamination of the harder material. The hard 
brittle material would crack and break ahead of the 
tool and would tend to clear the gummy ductile mass 
being pushed. You will remember ductile metals are 
cut and chips formed by plastic flow, 


Let us consider lamellar pearlite. It consists of thin 


Fig. 2 
Lamellar pearlite anneal. Spheroidize anneal. 
Cold drawn. Cold drawn. 
Hardness is not necessarily a criterion of machining quality. The 
spheroidized steel of same hardness as the pearlitic steel was so 
inferior in machinability it could not be run on a production basis. 
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plates or lamellae of the carbide constituent inter- 
laid with free ferrite. The pattern formed may be in 
many variations and have a definite influence on the 
machinability, If the lamellae are close and and the 
[ree ferrite well distributed, the material should be 
ideal. If the free ferrite is unevenly distributed, it 
has a tendency to foul the tool, create drag and gen 
erate heat. The built up edge will increase. It would 
be similar to cutting through wax with an ordinary 
case knife. The wax fouls the knife and does not tend 
to cut clean. Place any material that has some hard- 
ness or brittleness in layers, that is a layer of wax 
and then a layer of the harder material and immedi- 
ately one can cut through with less fouling. Lamellar 
pearlite structure is ideal for good machining on au- 
tomatic screw machines in almost all steels with the 
carbon content below .50. When the carbon goes 
above that point, we have too much carbide constitu- 
ent to overcome, and it is then that tool life is greatly 
impaired, It is evident then that an adjustment of 


Fig. 3—Lamellar pearlite. Alternating plates of ferrite and 
cementite. 


the arrangement should be made to counteract this. 
‘That is where spheroidization comes into the picture. 


A spheroidized structure is just as easy to attain 
as lamellar pearlite. Under the microscope, it looks 
like small globules of carbide distributed through- 
out the ferrite. In steels with less than .50 carbon 
in the analysis, there is again more free ferrite than 
carbide. Thus the tool will be passing through gummy 
material. The spheroids having tough boundaries tend 
to push to one side or ahead of the tool rather than 
break up. This does not clear the tool. Consequently, 
there is greater drag and built up edge. Heat is gen- 
erated rapidly, and tools have a tendency to burn. 
As the carbide constituent is increased the globules 
become greater in number. When we approach the 
0 carbon in the analysis, the globules are present 
to the extent that they cannot be pushed aside, but 
must break ahead of the tool. Again we have the tool 
passing from gummy to hard material alternately, 
and the clearing action again takes place. 

There are usually exceptions to all rules. In steel 
we find this true also. On machines that operate at high 
ie] 
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The Application of Ratio Delay Principals 
to Heat Treating Operations 


Some months ago Commonwealth Industries, Inc. 
of Detroit engaged the firm of R. A. Schettler & Asso- 
ciates to make a survey of our plant operations, A most 
interesting and instructive part of that survey is out- 
lined briefly below. In our opinion, it represents a 
rather unique approach to the commercial heat 
treaters’ old problem of utilization of manpower and 
equipment. Such problems are typical in all jobbing 
businesses, especially where relatively large equipment 
and installations costing many thousands of dollars, 
demand full economic use. The conventional time 
study techniques were considered too costly and 
cumbersome in view of the wide number of variables 


present, 


What we wanted to know was: of the available time, 
how much was actually productive from the stand. 
point of both equipment and operator? We also hoped 
to learn what part of the available time was spent on 


maintenance, down time, ete. 


It was decided to apply the ratio delay, or work 
sampling technique, to the problems. This procedure 
consists of making observations, at random intervals, 
of a department or, in this case, a group of furnaces. 
At the time of observation it is noted whether the 
furnaces and/or operator is in a productive or delay 
state. The productive percentage is the ratio of the 
number of productive readings to the total number ol 
readings. The delay percentage is the ratio of the num 
ber of delay readings to the total number of readings. 
An obvious advantage of this technique is its simpli- 
city, requiring little training and relatively little ob 


server time. 


To obtain a representative sample, observations 
should be taken at random times throughout the work 
day and during different working days. 


Productive and delay states must be clearly defined 
and the decision of which state exists must be made 
instantly—delays should not be anticipated, 


Care must be taken to avoid making periodic stops, 
which may coincide with the clock, as this may result 
in the recording of the same cyclical delay on each 
round, 


Long delays should be recorded only once, as the 
ratio delay theory is based on the percentage number 
of delays rather than their length. If sufficient readings 
are taken, the relationship holds whether the delays 


are long or short. 


By Cuas. R. WeiR 
Commonwealth Industries, Inc., Detroit, Mich. 


For purposes of our survey, we subdivided the plant 
into five homogeneous groups, but this article will 
concern itself with the atmosphere furnace group only. 

Table #1 is a copy of one of the daily work sheets. 
On the day shown, eight observations were made on 
each of the furnaces and operators in the group, and 
the numbers appearing under the various column 
heads indicate the time at which the observation was 
made, Each individual time posted represents one 
separate reading. Thus, the reading taken at 7:50 on 
furnace number 8 shows it to be producing or turn- 
ing out work (these are all continuous furnaces). The 
7:50 reading taken of the operator shows him to have 
been idle. It is to be noted that if the operator were 
engaged in any activity in connection with his work, 
such as reading instruments, writing report, preparing 
stock, etc., he was noted as producing, It should also 
be noted that his absence from his job is not necessarily 
assumed as idle time, as he may have been checking 
on his next job, consulting with his foreman, or merely 
gone to the washroom, The readings from this daily 
summary sheets are posted to an accumulative sum- 
mary which is used to plot overall results, 

These results, as seen from the graphs (next page), 
demonstrate rather clearly the actual utilization ol 
men and equipment. Obviously, the more readings 
taken, the more accurate the results become, since the 
accumulative readings line will ultimately become a 
straight line. The accuracy of this method is within 
limits sufficiently narrow to serve as an excellent guide 
for future planning and action, A statement of con- 
clusions then would be drawn from the following 
data on the furnaces: 


TOTAL READINGS TAKEN So 
TOTAL PRODUCTION READINGS 

TOTAL SOAK READINGS 47 

TOTAL REPAIR READINGS 18 


TOTAL ‘‘NOTHING SCHEDULED"' 
READINGS 22 


TOTAL ‘CLEAN UP" READINGS 2 
TOTAL “HEAT CHANGE" READINGS 4 
TOTALS 652 


The data shows that the furnaces were actually pro 
ducing 85.7°,, of the time with soak and heat change 
readings accounting for another 7.5°,,. These figures, 
combined, indicate that the furnaces were being util- 
ized 93.2° 


>» of the available time, which we considered 
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very good—possibly more capacity was indicated, 


The data, shown in the next column, on the op- 
erators of the equipment gives a far different story. 
One point should be noted in this regard, however; 
the figures are “average” figures for all the furnaces. 
Phe furnaces are by no means identical either in out- 


put or the labor required to produce. 


TABLE +1 — ATMOSPHERE FURNACES — SUMMARY 
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ATMOSPHERE FURNACE OPERATORS 


TOTAL READINGS TAKEN 730 ‘To 
TOTAL PRODUCTIVE READINGS 337 46.2 
TOTAL IDLE READINGS 310 42.5 
TOTAL ABSENT READINGS 83 11.3 
TOTALS 730 100 


The conclusions lend support to an idea already 
held by the supervision. That is that, except in rare 
instances, no helper is necessary on any of the furnaces. 
On all of the furnaces which are automatically loaded 
(four), the operator is productive less than 40°%, of the 
time. The survey shows that this group of atmosphere 
furnaces requires only five operators instead of the 
present eight. 

It is clear that solutions to the problems posed in 
the above will be as different as are the various plants 


‘and organizations in the industry. It is true that the 


existence of the problem must be known before a 
solution can be developed. To that end, we believe, 
this type of study to be a worth while management 


tool. 
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Heat Treatment of Magnetic Materials’ 


This is not going to be a technical paper. 1 
merely wish to pass on the message to the commercial 
heat treaters in regard to the heat treatment of nickel 
iron alloys such as Westinghouse hypernic, Carpenter 
19 and Armco 48 for magnetic properties. The other 
constitutents in these alloys are chromium, molyb- 
denum, copper and iron, 

These alloys are used mainly in supersonic equip- 
ment, shields against magnetic fields, relays and solen- 
oids, transformers, motors and generators, 

The application of these magnetic materials in in- 
dustry has increased to a point where the alloys are 
no longer considered rare, Their presence in our raw 
stock has made it necessary for us at Minneapolis- 
Honeywell to learn fabricate these alloys, using 
research controls on a production basis. In this we 
have been assisted a great deal by a commercial heat 
treatment plant in Minneapolis, Metallurgical Con- 
trol Laboratory. They at the present time are doing 
all of our magnetic annealing in the Minneapolis area. 

I may mention here that when we got into trouble 
about a year ago, Drever Company here in Philadel- 
phia helped us a great deal. Magnetic Metals over in 
Camden helped us out quite a bit. 

In the past, the annealing of nickel iron alloys has 
been shrouded in mystery and commercial heat 
treaters as a whole have been kept in the dark as to 
the process for annealing this material. There is no 
reason, however, that commercial heat treaters should 
not be doing this type of annealing. The need for this 
type of magnetic material is growing in industry, so 
the need for competent heat treaters for annealing this 
material also grows. 

This material is being used in our defense program 
to a great extent, especially in companies like our own 
where we are making controls for airplanes that have 
to be very sensitive and react very quickly. 

The equipment required for this annealing is very 
simple: an airtight furnace capable of holding temper- 
atures from 2050 degrees Fahrenheit to 2200 degrees 
Fahrenheit, depending on which type of material you 
have to anneal. You have to have boxes or canisters 
made out of a high nickel alloy, such as Inconel or 
Incaloy; either one is acceptable. If you wish to use 
expendable materials, you can use any of your other 
steels, but they won't stand up under this terrific —_ 
A deoxo drier for drying out your hydrogen and ¢ 
standard dew point indicator is about all that is neces- 
sary for doing this type of annealing. 

All mechanical operations on these nickel alloys, 
such as the rolling, forging, bending, forming and 
machining, create definite strains in the material and 
reduce magnetic properties a great deal. 

In using these metals it must be kept in mind that 
any mechanical working and straining are harmful to 
magnetic properties. To fully restore these qualities, 
the nickel iron alloys must be annealed after mechani- 


* Presented at the annual meeting of the Metal 


Oct. 17-19, 1952. 
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Treating Institute, 


By R. E. Wor 
Minneapolis-Honeywell Regulator Co. 
Minneapolis, Minnesota 


histeresis losses and im- 
this 


cal working. Reduction of 
provement of permeability are realized after 
electrical anneal. 

There are a few general rules and precautions neces 
sary to commercially anneal magnetic parts for uni- 
form magnetic and physical properties. First of all, 
your material has to be clean. It would require a vapor 
degrease or similar method to remove all the dirt and 
accumulations that may be on the material, Then 
where you are using the stamped laminations, when 
it goes through this heat it has a tendency to stick 
together, so you have to powder it with alumina pow- 
der of 400 mesh or finer and spread it in between the 
layers so it will not stick. In general we string our 
laminations, but they can also be stacked just so you 
have this alumina powder in between them. 

Oxidation we all know would be very injurious to 
the magnetic properties and it produces brittleness; 
therefore, the parts have to be annealed in these can- 
isters and boxes, sealed, so that you can introduce an 
atmosphere of pure hydrogen free of all traces ol 
oxygen, A constant check on the dew point must be 
kept to maintain a dew point of minus 60 or under. 
These boxes or canisters must be pressure tested before 
being put into the furnace by seeing that they are 
absolutely airtight and there is no possibility of oxygen 
entering the parts you are annealing. 

Your heat cycle should be arranged so that all parts 
of the load are at a temperature ol 2200 degrees F ahren- 
heit for approximately two hours, followed by a slow 
cooling at 100 degrees Fahrenheit per hour until the 
furnace is down to approximately 1000 degrees. After 
that, you can take the box or canister and remove it 
from the furnace. However, the flow of hydrogen 
must be kept until the box containing your parts has 
cooled to room temperature, 

Great care must be taken alter the anneal that the 
heat treater doesn't accidentally drop the box or canis- 
ter containing the parts, because if you drop them, 
even a drop of eight to ten inches, we have found it 
destroys the permeability that you have acquired 
through the anneal that you have just given the parts. 

The quality of the anneal is evaluated by checking 
the magnetic properties of the material, such as per- 
meability and hysteresis loss. Our great trouble in 
Minneapolis-Honeywell is that we haven't had any- 
body outside of Drever Company and Magnetic Metals 
who were set up to do this type of anneal for us. We 
have to go out and try to find somebody in the local 
area to do it so we wouldn't have to send our material 
up here. 

I might mention that Drever did such a good job 
for us that we bought one of their furnaces. 

The main use of this material, as I said before, will 
be found in the instrument companies who are making 
delicate instruments and it will need the help of all 
the heat treaters throughout the country to be able to 
set up for this type of anneal to keep the war effort up 
to a point where it should be. 
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safe, sure quenching 


needed for 
“LEAN ALLOY” 


steels! 
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Use Houghto-Quench to meet your most critical quenching 
needs. We developed this stable oil to give you all three of 
these essentials that heat treating low alloy steels demand: 

|. A faster quench through the critical zone 

9 Full hardness to meet high physicals safely 

3. Uniform quenching of any steel at any temperature 
Ask the Houghton Man to show you why it pays you to spec- 
ify Houghto-Quench—particularly today. Or write to E. F. 
Houghton & Co., Philadelphia 33, Pa., for full information. 


HOUGHTO-QUENCH 
+++ @ product of 


DO YOU HAVE OUR HANDBOOK ON QUENCHING ? 


Contains complete informa- 

tion on this important phase 

of heat treating. We'll gladly 

mail a copy, without charge, 
to anyone engaged in metal 
lintels processing. 
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Ready to give you 
on-the-job service ... 
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New Model Wet Blasting Machine 


A new model wet blasting machine is announced by 
American Wheelabator & Equipment Corp., Misha- 
waka, Ind. 

Known as Model 64 Liquamatte, it is intended for 
all precision cleaning and finishing applications in- 
volving large and heavy pieces. Some typical applica- 
tions are in the manufacture and maintenance ol 
forging dies, die-casting dies, drawing dies, glass, plas- 
tic, and rubber molds; the reconditioning of plant 
engines, oil burners, etc.; cleaning jet engines after 
shakedown tests; surfacing tools, before and after plat- 
ing; blending different types of finishes on aluminum; 
removing heat treat scale, and de-burring. 





New Model 64 Liquamatte wet blasting machine. 


Size 6 ft. in length by 6 ft. 1014 inches in depth by 
8 ft. 11 inches in height. Will handle single pieces or 
loads of pieces up to 3500 Ibs. in weight. Has two 
49" x 36" counter-balanced doors and a 6 ft. long 
accessory tank to receive the parts from the blast 
chamber for rinsing. 

Fine mesh abrasives, suspended in water, are pro- 
pelled at the work by compressed air, but since such 
fine mesh abrasives are used (80 to 2500 mesh), close- 
tolerance dimensions are maintained, and sharp cor- 
ners, lines and lettering in patterns, flat’ surfaces, 
knurling, thin-walled sections, and other normally 
vulnerable areas remain undamaged and unaltered, 

Model 64 Liquamatte has two sets of armholes so 
that two operators can be accommodated at once, i 
necessary. Otherwise, one operator can occupy any 
one of three positions. There are three abrasive noz- 
zles, individually controlled, ready for use at any time. 
Different sized jets in each nozzle makes for optimum 
versatility. 

The operator stands outside the cabinet, with his 
arms extended through gauntlets, and manipulates 
the abrasive gun and the work table with his hands 
while operating the compressed air valve with his 
knee. When blasting is finished, he rolls the work car 
out onto the power rinse tank (tracks run the entire 
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Interior of new Model 64 Liquamatte wet blasting machine. 


length of the blasting compartment and rinse tank) 
where the work is rinsed with water raised by a pump 
through a hose, Ferrous parts are rinsed in inhibited 
water. Immersion heater units are available for the 
water, so that parts dry faster and there is less chance 
for oxidation. 

Among the special features of this machine are 
push button controls, located on one central control 
panel, To start the Liquamatte, the operator turns 
on light and pushes two starting buttons. No valves 
to open or close. 

Another feature is the vertical pump for slurry agi- 
tation and recirculation, It is adaptable to rugged 
service, and because of its position, it eliminates all 
suction piping, valves, fittings, and labor for removing 
them for inspection of the pump. It is always primed 
by flooded-type suction. Loss of slurry through leak 
age is eliminated, because there are no packing glands. 
Abrasive can’t plug the pump impeller when the 
machine is shut down, Another important feature is 
that the hopper need not be drained before the pump 
is removed. 

The machine has a conveniently low work-ceiling, 
but the bottom of the machine is high enough off 
the floor to make good housekeeping possible. Rubber 
hose has been used instead of metal pipe wherever 
possible, Not only is this an advantage from a main 
tenance standpoint, but it eliminates noise from 
water hammer. 

The armholes are equipped with gauntlets so that 
every workman can use his own gloves. Gauntlet 
drainage has been carefully designed so that there will 
be no slurry dripping down the front of the cabinet. 
Small parts to be cleaned, can be passed through 
armholes without opening doors. 

An Abrasostat is available which tells at a glance 
the number of blasting hours that the abrasive has 
been in the machine. It lets the operator know when 
to change abrasive and makes it easier for him to 
avoid wasting abrasive. When the abrasive does need 
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changing, the operator doesn't need to bale out slurry 
or handle it in any way. An air ejector is available 
for blowing the slurry through a length of hose either 
to a sump pit or to barrels. 

A clear view is available through any of the vision 
windows, and cool fluorescent lights do not cause 
abrasive to bake on the illumination windows, thereby 
cutting out illumination. The work car has grooved 
wheels which ride on inverted “V" tracks. This elim- 
inates any possibility for abrasive build-up to hinder 
car movement, Wheels are equipped with anti-friction 
ball bearings and are designed fer operation in the 

presence of abrasive slurry. 


pchoanitti Goes West 


Lindberg Engineering 
Company, 2450 W. Hub- 
bard Street, Chicago 12, IIl., 
manufacturers of industrial 
heat treating furnaces and 
supplies, has purchased 414 
acres of land adjoining the 
Southern Pacific Railroad 
tracks in Los Angeles, Cali- 
fornia, 

The company plans the 
building of a plant and ol- 
fices for the manufacture ol 
all types of Lindberg Heat 
Treating and Lindberg- 
Fisher Melting Furnaces as soon as possible. 

Complete manufacturing equipment will include a 
railroad siding and cranes for loading and unloading 
of heavy units. 

In making the announcement of the new Lindberg 
Los Angeles plant Cary H. Stevenson, Vice Presi- 
dent, said: “We have great expectation in the added 
production facilities in this area of rapid industrial 
expansion on the West Coast. 

“The new plant will enable us to provide better 
service to our customers on the coast, help speed up 
our defense orders to the aircraft industry and give 
us the necessary capacity for new projects and the 
production of our high frequency equipment, low 
frequency melting and radiant tube furn: wes. 

Lindberg Engineering Company ol Chicago, Ill., 
is one of the leading suppliers of industrial furnaces to 
the aircraft industry and has already supported the de 
fense effort of this industry on the West Coast with 
more than 900 furnaces. 


Cary H. Stevenson 


“Catalyst’’ for Carbon Determination 


A specially prepared, finely divided iron powder 


is now available for use as a combustion accelera- 
tor in metal analysis. Its name, Combax Accelerator, 
is derived from Fisher Combax Combustion Boats, 
already widely used and is manufactured by the Fisher 
Scientific Company, Pittsburgh, Pennsylvania. 

A common control used in the manufacture ol 
steel is carbon determination in which the Fisher 
Induction Carbon Apparatus has replaced other, less 
practical methods. Combax Accelerator is added to 
the sample to be ignited in the Induction Apparatus 
when the sample is non-magnetic—difficult to fire by 
induction heating. 
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Combax Accelerator is prepared by a hydrogen re 
duction process which frees it from carbon and sulfu 
impurities, 

It has an extremely low carbon content (less than 
a point, or 0,01°), of carbon per factor weight ol 
2.727 grams), and negligible traces of sulfur (not more 
than 0,0025°..). Particle size is 50 mesh, most efhicient 
for induction heating. 

This new product will be of interest to chemists 
and metallurgists who have converted from the old 
system of burning samples in conventional tube fur- 
naces to the modern Induction Carbon Apparatus. 
Ihe latter makes use of an integrated train which, 
when used with the automatic Gram-atic Balance, has 
produced complete, accurate carbon determinations, 
according to laboratory reports, in 150 seconds. 


Magnet Kits Available 


A “You-Try-It™ kit of permanent magnets is avail- 
able to enable industrial planners to devise their own 
new uses for permanent magnets within their own 
plants. 

The kit is being marketed by the Carboloy Depart- 
ment of General Electric Co., Detroit Michigan. 

Carboloy permanent magnets have already found 
a wide use in such various applications as recovering 
tools from liquid tanks, feeding sheet metals into 
presses, holding steel plates for painting, affixing mod- 
els on plant layouts, and picking metallic waste from 
conveyor lines. 

Carboloy has designed the “You-Try-It" 
cause it believes that countless additional 


kits be- 
uses for 


Carboloy “‘You-Try-it” magnet kits designed to enable industrial 
planners to devise their own uses for small alnico magnets. 


permanent magnets can be found when engineers 
have the magnets at their disposal for their own ex- 
perimental purposes. 

Two kits are available. Shop package number one 
contains 48 Carboloy permanent magnets in eight 
styles. These magnets have up to two pounds of “pull” 
for each unit. Shop package number two contains 
18 larger magnets, in four different styles. These have 
a “pull” of from three to 12 pounds. Shop package 
number one sells for $10, number two for $15. 

This is the first time that an assortment package ol 
small size magnets has been made available. 

Descriptive literature regarding the kit is available 
from Carboloy. 


(Continued on page 16) 
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BUYING NEW EQUIPMENT OR 
EXPANDING PRESENT FACILITIES 


CONSULT A. 


AEM 


eee] COMMERCIAL HEAT TREATER — 


METAL TREATING INSTITUTE 


ZY 


If you are faced with the sudden need to produce prime or sub-contract work for the 
Rearmament Program which requires heat treatment, before establishing a new depart- 
ment or expanding your present facilities, check with a MTI commercial heat treater. 
There are a number of reasons for this. 


First of all, it is likely that there is a commercial plant 
located near you that will not only have the facilities and 
equipment, but the skill and experience to perform the 
heat treating operations required, whatever they may be. 


Secondly, the establishment of a new department or the 
expansion of your present one would require an inordinate 
amount of time and investment; — out of proportion to 
the benefits which might result. 


Thirdly, the new plant or department or equipment will, 
when the need for it no longer exists, only stand idle or 
be scrapped. This was proved painfully in the recent 
post-war years, 


Finally, even if only government money is involved, remember this is your money 
and the economical handling of it will be to your benefit. 
If you are faced with heat treating problems or the need for heat treating services, write 


METAL TREATING INSTITUTE iw hocuevce ‘xv. 


or consult the MTI members listed on the following page. 
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For the BEST in Heat Treating Consult these Companies: 


CALIFORNIA 

California-Doran Heat Treating Co. 

2850 E. Washington Blvd., Los Angeles 23 
Cook Heat Treating Corp. 

5934 Alcoa Ave., Los Angeles 11 
Hollywood Heat Treating Co. 

1046 No. Orange Drive, Los Angeles 38 
Lindberg Steel Treating Co. 

3537 East 16th St., Los Angeles 23 
Dexter Metal Treating Co. 

1026—77th Ave., Oakland 21 
Industrial Steel Treating Co. 

1549 - 32nd St.. Oakland 8 


COLORADO 


Metal Treating & Research Co. 
651 Sherman St., Denver 3 


CONNECTICUT 


Commercial Metal Treating, Inc. 
89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 
296 Homestead Ave., Hartford 5 


UINOIS 


Senecca Heat Treating Co. 

70S. Batavia Ave., Batavia 
Accurate Steel Treating Co. 

2226 W. Hubbard St., Chicago 12 
Chicago Steel Treating Co. 

333 North California, Chicago 
Dura-Hard Steel Treating Co. 

2333 West Deming Place, Chicago 47 
Lindberg Steel Treating Co. 

222 North Laflin St., Chicago 7 
Pearson Industrial Steel Treating 

5757 Ogden Ave., Chicago 50 


Perfection Tool & Metal Heat Tre nating Co. 


1740 West Hubbard St, Chicago 22 
Fred A. Snow Co. 
1942 West Kenzie St., Chicago 22 
American Steel Treating Co. 
P. O. Box A, Crystal Lake 
Eklund Metal Treating, Inc. 
721 Beacon St. Love Park 
O. T. Muehlemeyer Heat Treating Co. 
1531 Preston St., Rockford 


INDIANA 
Nerl Heat Treat Corp. 
1824 So. Franklin St., South Bend 23 
MARYLAND 
Maryland Tool Com 
111-13 Hollingswort 
MASSACHUSETTS 


New England Metallurgical Corp. 
9 Alger St., South Boston 27 


ies 2 


Porter Forge & Furnace, Inc. 
74 Foley St., Somerville 43 
Greenman Steel Treating Co. 
284 Grove St., Worcester 5 
MICHIGAN 
Acme Steel Treating Co. 
119 Lieb St.. Detroit 7 
Anderson Steel Treating Co. 
1337 Maple St., Detroit 7 
Bosworth Steel Treating Co. 
18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 
6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 
5922 Commonwealth Ave., Detroit 8 
Michigan Steel Processing Co. 
3120 Denton, Detroit 11 
Standard Steel Treating Co. 
3468 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 
2424 Bellevue Ave., Detroit 
MINNESOTA 


Metallurgical Control Labs. 

2226 East Lake St., Minneapolis 7 

mIsSsSOURI 

Metallurgical, Inc. 

1915 Tracy Ave. Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 

NEW JERSEY 


Ace Heat Treating Co. 
611 Grove St., Elizabeth 
American Metal Treatment Co. 
Highway 25 and LaFayette St., Elizabeth 
Benedict-Miller, Inc. 
Marin Ave. and Orient Way, Lyndhurst 
Bennett Steel Treating Co. 
246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 
107 Vesey St., Newark 
NEW YORK 
Fred Heinzelman & Sons 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co. 
39] Pearl St., New York 7 
Metro Heat Treat Corp. 
466 Broome St., New York 13 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Syracuse Heat Treating Corp. 
1223 Burnet Ave., Syracuse 3 
OnIO 
Cincinnati Steel Treating Co. 
Wooster Pike & Mariemont Ave.. 
Cincinnati 27 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 25 
Ferrotherm Co. 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 
1265-71 East 55th St., Cleveland 14 
Reliable Metallurgical Service, Inc. 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 
20003 West Lake Road, Cleveland 16 
Dayton Forge & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 


PENNSYLVANIA 


Robert Wooler 
Limekiln Pike, Dresher 
J. W. Rex Co. 
834 West Third St., Lansdale 
The Drever Company 
220 West Cambria St., Philadelphia 33 
Lorenz & Son 
1351 N. Front St., Philadelphia 22 
Metlab Company 
1000 East Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 
4272 Wissahickon Ave.. Philadelphia 32 
Ferrotherm Company 
4911 Butler St. Pittsburgh 
Pittsburgh Commercial Heat Treating Co. 
49th St. and A.V.R.R., Pittsburgh 1! 


TEXAS 


Cook Heat Treating Co., of Texas 
6233 Navigation Boulevard, Houston 1! 


WISCONSIN 


Wesley Heat Treating Co. 

825 South 21st St., Manitowoc 
Hushek Metal Processing Co. 

1536 West Pierce St., Milwaukee 
Metal Treating, Inc. 

720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wesley Steel Treating Co. 

1301-1403 West Pierce St., Milwaukee 
Harris — Treating Co. 

1745 Taylor Ave., Racine 
Spindler Metal 1 Processing Co. 

2338 Mead St., Racine 
Wesley Metal Treating Co. 

2320 Mead St., Racine 
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News to Heat Treaters (cont.) 


Carbon Restoration of Screw Stock 

One of the world’s largest manufacturers of cap 
screws and bolts restores surface carbon on screw stock 
during controlled atmosphere hardening in a Surface 
Combustion cast alloy belt furnace. The easily con- 
trollable atmosphere is produced in an RX prepared 
atmosphere generator. 

Furnace atmosphere carbon potential is controlled 


Fig. 1—Radiant tube belt furnace for carbon restoration. 


by regulation of dew point, at the generator, to match 
analysis of steel being treated. Carbon on 0.35 carbon 
steel stock depleted to depths of 0.006 to 0.007 inches, 
has been uniformly restored. 

Since screws and bolts (Figure 2) hardened in this 
atmosphere are free of decarburization (Figure 3), 
they can be threaded by economical rolling instead 
of machining. 


Fig. 2—Some bolts and 
fasteners treated 
in this furnace. 


Fig. 3—Micrographs reveal 
uniform restoration of 
carbon in threads, 


New York Firm Cuts Hardening Costs 48 Per Cent 
A 48 per cent reduction in the cost of hardening 
basket shafts for use in washing machines has resulted 
through the use of two General Electric 15-kw elec- 
tronic induction heaters at the Syracuse, N. Y., plant 
of the Easy Washing Machine Company. 
According to Victor Barden, general foreman of 
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Easy’s Heat-treat Department, the entire cost of the 
hardening process, including labor, power costs, re- 
pairs, depreciation, and overhead, has been reduced 
from 13 cents to 634 cents per basket shaft by the in 
stallation of the G-E heaters, 

Before adopting the induction heater method, the 
firm hardened the shafts with a cyanide process, Mr. 
Barden said. In addition to the cost of the chemicals, 
this process took three shifts of two men to harden 
1600 shafts. Now, with the G-E heaters, one man is 
able to accomplish the same thing in one eight-hour 
shift. This has allowed the company to transfer five 
valuable men to other, more productive posts. 

The company also reports better hardness charac- 
teristics than were generally achieved under the old 
process. The equipment allows exact and automati- 
cally controlled heating and quenching times result- 
ing in a uniform hardness, he said. 

Similar savings, Mr. Barden said, have been real- 
ized in the manufacture of worm shafts, agitator 
shafts, and several other components in which the 
induction heaters are being used. The heaters also 
supply selective heating for soldering, brazing, and 
annealing in the firm's highly-developed Heat-treat 
Department, 


Special Aluminum Bar Heating Furnace 

To fulfill the needs of the aircraft industry to heat 
special aluminum bars to approximately 300° F., 
prior to forming operations, the Pereny Equipment 
Company of Columbus, Ohio, has just introduced a 
new portable type electric furnace suitable for the 
work. The heat treating operation is required be- 
cause of the special composition of the aluminum. 
If forming operations are performed prior to this heat 
treatment, the bars have a tendency to crack when 
bent. 

This new unit, having an oven size of 3 ft. wide 
by 6 ft. long by 8 inches high, is equipped with a 
blower to produce proper recirculation of the heated 
air, A semi-closed opening for feeding and discharg- 


ing the long bars is provided by means of an asbestos 
strip curtain, The unit is mounted on rollers so that 
it can be transported to the immediate location of the 
following forming operation. 

Overall size of the unit is 74 inches high by 72 
inches wide by 36 inches deep. Controls include tem- 
perature indicator and controller, instrument trans- 
former, magnetic contactor, switch box and motor 
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starter. Power requirements are 36 kw, 440 volts, 
3 phase. Heating elements are of the fin type strip 
heaters. 

This ts typical of the line of standard and special 
units in temperature ranges from 300° F, to 5000° F. 
that the Pereny Equipment Company, Columbus, 
Ohio, manufactures. 


Automatic Throwover Panel 


Anew automatic throw- 
over panel, a control de- 
vice that transfers electric 
circuits to an emergency 
power source when the 
normal source fails, has 
been announced by the 
G.E.’s Control Depart- 

ment, Schenectady, N. Y. 

For use in hospitals, factories, and all places ol 
public assembly, the new panel automatically tans- 
fers emergency lighting circuits, signal or communi- 
cation systems, exit markers, regulating and metering 
equipment, fire protection apparatus, etc., to a standby 
power source when the regular supply is interrupted. 

The new G-E panel consists of mechanically inter- 
locked normal-source and emergency-source con- 
tactors, and a_ pilot contactor, Besides transferring 
circuits from a failed normal source to an emergency 
source and back again upon resumption of regula 
service, these contactors also control standby power 
equipment, such as an auxiliary generator, turning 
iton and off at the approapriate times. 

A special annealing of the entire magnet structure 
further reduces residual magnetism resulting in con- 
sistent drop-out voltages and quick transfer of the 
load to the emergency source. 

The load contactors feature a coil that is completely 
impregnated in a solid block of solventless varnish 
for maximum protection against moisture and me- 
chanical damage. 

For special applications requiring close control of 
transfer voltage, as on power lines of poor regulation, 
a voltage-sensitive relay can be provided to transfer 
the load at a very closely controlled voltage point. 
Also, in applications where momentary voltage inter- 
ruptions are sometimes encountered, as from. light- 
ning surges, a time-delay relay can be used to prevent 
the transfer unul after a specified time has elapsed. 

The standard line of automatic throwover panels, 
size 1 to 3, employ vertical-lift: contactors, and sizes 
4 to 6 use clapper-type contactors, 


High Frequency Induction Heating Units 

Lindberg Engineering Company, 2450 W. Hubbard 
St., Chicago 12, IL, has added a new 50 KW unit to 
the line of High Frequency Induction Heating Units. 

The model LI-50A-1 is being built to provide more 
than 50 KW at 400,000 cycles per second on a 100°; 
duty cycle. 

Lindberg Induction Heating Units are recom- 
mended for heating and fabricating operations which 
call for production brazing, soldering, hardening, 
forging or shrink fitting at reduced cost and floor 
space requirements. 
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Specifications: Output—50 KW—2840 BTU per min 
ute, 400,000 cycles per second (approx.) Jnput—230, 
460, 550 volts, 3 phase, 60 cycle. 100 KVA (max.) 


90°(, power factor. 3 KVA (idling). Water—Consump 
tion determined by use. Average at full load 22.5 
G.P.M. Pressure 20-80 Ibs. Dimensions—96" wide, 68” 
deep, 80" high. Weight—5400 Ibs. without accessories. 

The Lindberg 50 KW High Frequency Induction 
Heating Unit features a built-in closed water system 
that circulates temperature controlled water to the 
oscillator tube and tank coils. 

The well designed cabinet is constructed of heavy 
gauge steel to sturdily support and protect all parts 
of the Lindberg 50 KW unit. 





“MASS HEAT TREATMENT METHOD, NOTHING ! 
---| SAY 115 ARSON /” 














é Truckloads 


TO FILL THE... 


Heat Treating Installation at Bohn 
Aluminum Corp., Plant 24, Adrian, Mich. 


->» WORLD’S LARGEST 
NEUTRAL SALT BATH! 


Here is the world’s largest neutral salt bath operating over 2000 F. It is used for heating 
steel billets for press forging. It operates at 2350°F. and holds 128,000 Ibs. of molten 
Park Chemical neutral salt. It is 20 feet long, 10 feet deep and 4 feet wide and is an 
electric furnace of 5,000 Kilowatt capacity. 


The salt is kept neutral by Park’s patented (U. S. Patent No. 2474680) Neutra-Gas 
Process, a simple, efficient, economical method of maintaining absolute neutrality in 
chloride-base salt baths. Suitable for use from 1350 F. to 2500 F. This patented 
process completely eliminates objectionable oxides simply by periodically passing a 
harmless gas through the molten salt. 

No rectifiers are required . . . sludging is eliminated . . . and no fresh salt additions 
are needed except to replace drag-out. Further, the process maintains original fluidity 
of the bath and work leaves as clean as when it entered. 


For specific application recommendations 
on Park's Nevtra-Gas Process, consult 
your nearest Park service representative 
or write for Park’s new Technical Bulle- 
tin No, H-1, 
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TEMPERING IN FIXTURES 

Very often parts that have been heated and quenched 
distort beyond the tolerance allowed for final machin- 
ing or grinding. Fixture quenching, employing a 
Gleason Quenching Press or a similar apparatus is 
one way to control distortion, Marquenching or aus 
tempering are other heat treat practices very often 
used to limit warping or distortion during the harden- 
ing process. 

All of these methods are unquestionably useful and 
effective in modern production heat treat: practice. 
However, there are many jobs that cannot be solved 
by any of these techniques. Tempering in fixtures, 
as illustrated in Figures | and 2, has proved a very 
satisfactory and economical operation, 


Alloy steels whose final hardness requirements 
range from 25 to 50 Rockwell can be heat treated in 
the conventional manner and tempered in fixtures 
to very close distortional limits. It is, of course, good 
practice to temper the as-quenched article at approxi- 
mately 400°F. and allow to cool to room temperature 
before clamping into the holding device. The final 
tempering temperature depends upon the hardness 
required and the alloy steel used in the manufacture 
of the part. Processing of parts in this manner has 
eliminated final machining after heat treating except 


ate 


Fig.2 
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HEAT TREATING HINTS 


for the line reaming of the holes. Grinding has been 
reduced so that only the two short rear lugs on the 
angular hinge (Fig. 1) need be ground to print 
tolerance. 

A high strength type of Meehanite casting, stress 
1200° F, 


most satislactory from a standpoint of dimensional 


relieved at for several hours, has proved 
stability and resistance to oxidataion due to repeated 
use of the fixtures in the final tempering operation. 
Che closer the tolerance of the heat treated part the 
more often must the fixtures be tested for dimensional 
accuracy. In the cases illustrated the fixture for the 
large angular hinge (Fig. 1) is checked for accuracy 
every eighth tempering cycle. The corrections are 
very quickly and inexpensively accomplished. In the 
other example (Fig. 2) the simplicity of the fixture 
materially reduces the number of times required for 
testing the stability of the fixture. In both cases the 
savings in machine and grinding time more than 
compensate for the additional care and time required 
for heat treating, checking and tempering. 

FRED HEINZELMAN, JR. 

Fred Heinzelman & Sons, New York, N.Y. 


AVOIDING TROUBLE IN HEAT TREATING TOOiS 


It's our guess that more tools are ruined in heat 
treatment than at any other stage of production. And 
that’s not a criticism of heat treaters. But the heat 
treatment of tool steel is not usually a simple pro- 
cedure, especially when so many people try to do 
heat treating with ancient or inadequate equipment. 

There are four steps that will help the heat treate: 
to avoid trouble in hardening: |—Tools correctly de- 
signed; 2—Selection of the right tool steel for the job; 
3$—Decarburized surface of bar stock should be re- 
moved on ail surfaces; 4—Careful attention should be 
given to obtaining a smooth surface finish on tools, 
eliminating tool marks, layout scratches, punch 
marks, ete. 

And, of course, a good heat treater will always ob 
serve these standard precautions: 1—On intricate de 
signs or high-alloy grades he will pre-heat belore 
heating to hardening temperature; 2—He will soak 
tools uniformly at quenching temperature and guard 
against decarburization . 3—followed by effective 
quenching to 150°F . . . 4—and adequate tempering 
immediately alter quenching. 

Fight steps in all. And there will seldom be a tool 


ruined by faulty heat treatment if they're followed. 
From Bethichem Steel Company's “Tool Steel Topics.’ 


19 





C4 


Yi stitute 


ANNUAL MEETING 


A total of 59 representatives of the members of 
MT registered for the 1952 annual meeting which 
was held in Philadelphia at the Hotel Warwick, Octo- 


ber 17 thru 19. 


Che program placed particular emphasis this yeat 
upon important and interesting technical papers 


which are listed below: 


1. ‘Pesting as Related to the Heat Treatment of Metals 
2. Heat ‘Treatment of Magnetic Materials 

3. New Developments in Heat ‘Treating Equipment 

. Contemporary Developments in Alloy Steels 

>. Some New Alloy Steels and their Heat Treatment 


It was announced that in the past year 12 new mem 
bers were added to the roster of the Metal Treating 
Institute and these are listed below: 


\cme Steel ‘Treating Co. 
Detroit, Michigan 

Bosworth Steel ‘Treating Co. 
Detroit, Michigan 

The Drever Company 
Philadelphia, Pennsylvania 
Ferrotherm Company 
Pittsburgh, Pennsylvania 
Hollywood Heat ‘Treating Co. 
Los Angeles, California 


Metallurgical, Inc. 

St. Louis, Missouri 

Michigan Steel Processing Co. 
Detroit, Michigan 

Reliable Metallurgical Service, 
Inc., Cleveland, Ohio 

Senecea Heat Treating Co. 
Batavia, Llinois 

Standard Steel “Preating Co. 
Detroit, Michigan 


CWS. 


Lorenz & Son 
Philadelphia, Pennsylvania 
New ofhicers and trustees were clected and these are 
as follows: 
President— A. M. Cox 
Pittsburgh Commercial Heat Treating Co, 
Pittsburgh 1, Pennsyivania 
Vice-President—Clitford Cook 
Cook Heat Treating Company of “Pexias 
Houston 11, Texas 
Treasurer—Llovd G. Field (re-elected) 
Greenman Steel Preating Company 
Worcester 5, Massachusetts 
Board of Trustees—Term Expires 1954 
Arlo Leidig — Hollywood Heat) Preating Co., Los Angeles 38. Calif. 


CG. H. Muehlemever 
O. LT. Muehlemever Heat) Preating Co., Rockford, TH. 


Fred. Heinzelman, Sr. 
Fred. Heinzelman & Sons, New York T2, N.Y, 


Ferm Expires 1953 

C. R. Weir——Commonwealth Industries, Inc.. Detroit 8, Mich, 

\. Eklund—Eklund Metal Treating, Inc.. Lane Park, Hl, 

R. G. Sault—Porter Forge & Furnace, Inc... Somerville 43, Mass. 
Phe closing day of the session was devoted to an 

outdoor buffet luncheon at the plant of the Metlab 

Company followed by a reception and clambake at 

the home of the retiring president, J]. Walter Rex. 
Phe complete program is given below: 

Friday—October 17—9:00 A.M.—Registration— 
Mezzanine 

President's Welcome—Mirror Room 

Mr. FRANCIS TATNALL, Baldwin-Lima-Hamilton Corp. 
“Testing as Related to the Heat Treatment ol 


Metals” 


-_, 
- 


Candid shots of MTl members and wives enjoying Walter Rex's 
hospitality. 
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Mr. R. E. Wor, Minneapolis-Honeywell Regulator 
Co. “Heat Treatment of Magnetic Materials” 

Round Table Discussion of Heat Treating Insurance 

General Business Meeting 

1:00 P.M.—Group Luncheon 

2:30 P.M.—Mr. V. H. Fercuson, Ferguson Equipment 
Corp. “New Developments in Heat Treating 
Equipment” 
Mr. M. W. Dacayope, Bethlehem Steel Company. 
“Contemporary Developments in Alloy Steels” 
Committee Reports 
6:00 P.M.—Dinner Meeting of the Board of ‘Trustees 
President's Suite 

All Day—Ladies’ Sightseeing Tou 

Saturday—October 18—9:00 A.M.—Business Mecting— 
Mirror Room 

Mr. Wa. C. Mearns, International Nickel Company. 
“Some New Alloy Steels and Their Heat Treatment’ 

Round Table Discussion of Apprenticeship Program 

1:00 P.M.—Group Luncheon 

Noon—Ladies’ Bridge Luncheon—Mrs. Horace Knerr, 
Hostess 

2:30 P.M.—Business Meecting—Committee Reports— 
Mirror Room 

6:30 P.M.—Reception and Banquet—Mirror Room 

Sunday—October 19— 

Morning—L.uncheon at Metlab Company Plant—Ladies 
Invited 

Afternoon—Reception and Clambake— 
President Walter Rex’s Home—Ladies Invited 


Sunday, devoted to recreation, provided two enjoy 
able highlights of the Annual Meeting. As can be seen 
by the program these consisted of an outdoor buffet 
and plant visitation at the Metlab Company. Host, 
Horace Knerr, provided an enjoyable repast and also 
saw to it that those interested could view his plant and 
equipment. 

Later in the afternoon specially chartered busses 
drove the group to Walter Rex’s pleasant farm by way 
of Valley Forge. At the farm a wonderful clambake 
with all the trimmings was served in a section of a 
barn specially prepared for the purpose. 

As can be seen from the snapshots everyone had a 
merry and appetite-satisfying time. 


J. W. Rex Co, Metal Show Exhibit 


MTl SPRING MEETING 

It was decided by the group during the general busi 
ness session, upon the recommendation of the Spring 
Meeting Committee, that the 1953 meeting be held 
at the Shamrock Hotel in Houston, Texas, May 17, 
18 and 19. 

Vice-President Clifford Cook generously volun 
teered to assist in making the necessary arrangements. 
A truly pleasant and worth while meeting is thereby 
assured, 


MT!l MEMBERS EXHIBIT IN METAL SHOW 
Iwo members of the Metal Treating Institute had 
prominent and attractive exhibits in the National 
Metal Show held in the Auditorium in Philadelphia 
the week of October 20th. These members were The 
]. Walter Rex Company, Lansdale, Pennsylvania, and 
the Metlab Company, 1000 East Mermaid Lane, Phila 


delphia 18, Pennsylvania. Photographs of these ex 
hibits are shown, 

J]. W. Rex Company of Lansdale presented an at 
tractive booth of modernistic design, showing various 
phases of their heat treating and metal conditioning 
services. Walter Rex also made his booth available as 
headquarters for the Institute and its membership. 

Metlab Co. emphasized human interest by present 
ing in person “One Grand Mermaid,” the advertising 
slogan derived from its unusual address—1000 E. Mer- 
maid Lane, Philadelphia. An attractive young lady 
(see photograph) on a sunny, sandy beach, complete 


(Continued on page 22) 


METLAB CO, METAL SHOW EXHIBIT 


Left side of booth staging “‘One Grand 
Meramid,"’ who suggested to customers 
that they relax and let Metlab worry 
about heat treating problems. 
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Right side of same booth 
exhibits some tough heat 
treating jobs satisfactorily 
solved by Metiab Co. 


“One Grand Mermaid” in person, 
showing how to enjoy a vacation in 
Bermuda while the Commercial Heat 
Treater takes care of your work. 


> 


— 








Inst*vute News (cont.) 

with boardwaik, ocean view and 
Bermuda palms dispensed sou 
venirs including the notorious 
rubber dollars, to throngs who 
were then promptly coralled into 
greener pastures (an artificial 
lawn) where they were exposed 
to the influence of the Company's 
sales staff and an exhibit illustrat- 
ing the plant, its equipment, and 
unusual products treated. The 
Company estimated that 10,000 
people visited its booth. 

The show, sponsored by the 
American Society for Metals, was 
quite interesting and extremely 
well attended. Member exhibitors 
expressed themselves as being par- 
ticularly satisfied with the results. 

Both exhibitors included a dis- 
play promoting METAL TREATING 
and as a result, nearly 500 visi- 
tors interested in the heat treat- 
ment of metals requested that 
METAL TREATING be sent to them 
regularly. 


COUNCIL OF PROFIT SHARING 
INDUSTRIES 
“Economic Unity” 

One reason for the great de 
pression and for the dangerous 
trend towards centralized, auto- 
cratic government which grew out 
of it, was the failure of American 
industrialists to appreciate the 
necessity for social progress and 
to make effective measures to pro- 
mote it. We did not, in sufficient 
numbers, comprehend the need 
for reforms and take the initiative 
ourselves to bring them about. 
Therefore, a resentful populace, 
by political action, caused changes 
which, while good in some re- 
spects, threatened to reach ex- 
tremes endangering the survival 
of our free economy. This must 
not happen again. 

Chis was the keynote and 
theme of the 5th Annual Con- 
ference of the Council of Profit 
Sharing Industries. This small, 
but fast growing group of far- 
sighted, practical men, from in 
dustries of every variety and size, 
held their meeting in Philadel 
phia, November 6th and 7th. 
Pheir common interest is a plan 
of action to bring about the in 
dustrial unity and to strengthen 
America’s system of tree com- 


(Continued on page 23) 
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1000 pounds of Bolts every hc 


Production heat treating of bolts—1000 pounds each hour—at 


Commercial Steel ‘Treating Corp., Detroit, is accomplished 


in this Holcroft furnace which clean hardens, case hardens 


or restores carbon. 


All operation, except for loading is fully automatic. Bolts 


are loaded into a vibrator and carried through the furnace 


on an endless belt conveyor. The stock is carried from the 


quench, across to the washer and tempering furnace, 


returning to a position near the loading vibrator. Furnace 


atmosphere is provided by a Holcroft endothermic gas 


generator, 
Gas-fred radiant 
furnace shut down — heats the 
hardening furnace. Also in- 
cluded in the arrangement is a 
Holcroft direct-fired, recirculat- 
Ing type conveyor furnace for 


tempering as high as 1200 deg. F. 


tubes—easily 


replaceable without 


This is just another example of 
Holcroft’s heat treat leadership. 
We can supply you, too, with a 
high-capacity, low-cost furnace 
—designed with your production 
in mind. Write today. 
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The Effect of Structure on Machining 

Characteristics of Steel (cont.) 

speed with carbide tipped tools, using negative rake, 
a spheroidized structure works the best, even in the 
lower carbon ranges. There are not a great nnmber ol 
such machines in operation, however. 


DEVINE 
AGITATORS 


ASSURE 


UNIFORM 
QUENCHING 
TEMPERATURES 


Fine spheroids Moderate sized spheroids 


The improvements made in annealing equipment 
in the past few years enable the heat treater to yield 
a structure or a combination that will suit the end 
use. It then remains for machining people to place 
their orders on a structure basis with less regard to 
hardness. 





Institute News (cont.) 

petitive enterprise under an enlightened capitalism, 
so that it may rise to new levels of production, estab- 
lish higher standards of living for all, and demonstrate 
for the entire world the advantages of our system as 
compared with the insidious philosophy of Com- 
munism which now controls more than half of the 
globe and which will certainly destroy us if we do not 
establish our superiority. 

The Council of Profit Sharing Industries is com- 
posed of some 600 firms which reject the idea that the 
interests of Industry and Labor are opposed. They 
believe, and have proved, that all the employees of a 
concern, from top to bottom, can and should work 
together as one team, mutually striving toward the 
same goal of greater accomplishment and greater re- 
wards for all. 

Phere are many forms of profit sharing but all have 
the purpose of making the interests of the employee 
and the employer the same. They are not two opposing 
teams trying to beat each other. 

Prominent speakers included James F. Lincoln, 
President, Lincoln Electric Company; Lucas S. Miel. 
President, Commercial Steel Treating Company of 
Detroit, who was also elected first vice president of the 
Profit Sharing Council; Dr. Daniel A. Poling, editor 
and humanitarian; George Baldanzi, Director ol 
Organization, United Textile Workers of America, 
A.F.L.; M.S. Rukeyser, economist for the Hearst news- 
papers; Lansing P. Shield, President, Grand Union 
Co.; Harry Weiss, Executive Director, Wage Stabili- 
vation Board, Washington, D. C.; and many others. 

Members of M.T.I. interested in the movement are 
Luke Miel of Commercial Steel Treating Co., J]. 
Walter Rex of J. W. Rex Co., Purdy Benedict of 
Benedict-Miller Company, Horace C. Knerr of Met- 
lab Company, and Frank Rizzo, L-R Heat Treating. 
Inc. 
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e Provide proper circulation of quench- 
ing liquid. 

e Help equalize quenching strains. 

e Compact. Self-contained. No piping 
required. 


e Unusually sturdy. Built for plenty of 
use. 
¢ Easy to install. Easy to detach. Easy 


to maintain. 


Devine Engineers will be glad to recommend a 
type and size to fit your tank. 


J. P. DEVINE MFG. CO. 
A. M. Cox, President 
49th St. and AVRR - Pittsburgh 1, Pa. 

















Here's the new.. 


LINOBERG 


CARBONITRIDING 
FURNACE 


It’s many-furnaces-in-one! ¢« It’s de- 
signed not only for carbonitriding .. but 
also for hardening, carburizing, anneal- 
ing and carbon restoration! « It’s a self- 
contained unit! « It’s easy to maintain! 


POET (@ Se 
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Change tubes like the blades 
in your razor! It's easy to change 
the new thin-wall tubes—just lift 
‘em out and hang new ones in 
place . . . all in a matter of minutes. 





The greatest advance in industrial furnace design 


and construction since Lindberg introduced the Cyclone 


forced convection tempering furnace back in 1935! 





A 320 Ib. load of CRS sleeves. 
Carbonitrided .010 to: .015”. 90 
minutes in heating chamber. Tem- 


perature, 1600° F, 


Yes, you must see the new Lindberg 
Carbonitriding Furnace. It's many fur- 
naces in one... it’s easy to maintain... 
it's a self-contained unit. 

Check these important construction 
features . . . features that will improve 
production quality and volume, and 
reduce production costs. 


Many furnaces in one . . . Furnace 
atmosphere is provided by the Lindberg 
“Hyen” endothermic atmosphere gen- 
erator that is easily adjustable to supply 
different atmospheres not only for car- 
bonitriding, but also for carburizing, 
carbon restoration, bright hardening or 
annealing and normalizing. For anneal- 
ing and normalizing the heated charge 
cools in the same chamber used for 


purging. 


Easy to maintain .. . Instead of old 
style, heavy, unwieldly, horizontal radi- 
ant tubes .. . new gas-fired, lightweight 
tubes (only 29 pounds) are used. They're 
simple to change .. . turn off the gas... 


get on top the furnace .. . lift out the old 
tube ... hang a new one inits place... 
and the thin, rolled metal tubes actually 
last longer! 


Quench tank pit unnecessary. . . 
Your Lindberg Carbonitriding Furnace 
is self-contained, including a built-in 
pitless quench tank . . . thus you avoid 
costly excavation and piping. But more 
important, this built-in quench tank mini- 
mizes distortion . . . quenching takes 
place within the furnace structure, by 
means of a vertically operated elevator. 
Heated charges are never exposed to 
the air .. . as is the case when work is 
transferred from the heating chamber to 
a separate quench tank. Uniform case 
depth is assured because each charge 
automatically remains at heat the same 
length of time. 


Purge chamber ... A specially 
designed chamber, built immediately 
above the quench tank and in front of 
the heating chamber, receives work load 
for purging prior to heating. 


For full details ask for Bulletin 241 


Lindberg Engineering Company 


et Ei? Beare 
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A 400 Ib. load of CRS hex 
nuts. Carbonitrided .001 to 
.005”. 60 minutes in heating 
chamber. Temperature, 1600° F 


2466 W. Hubbard Street, Chicago, Illinois 
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LETTERS TO 


Dear Editor: 

In your September-October is- 
sue of Metal Treating an article 
on Impregnation under the head- 
ing of Impregnation Seals Porous 
Castings by Conrad H. Knerr, we 
would appreciate receiving five 
thousand (5000) copies of this 
article for distribution to our 
Sales Representatives. 

At this time we wish to compli- 
ment you on the results obtained 
through your publication on our 
advertisements which have ap- 
peared during the past year on 
Devine <Agitators. The results 
have been most gratifying and we 
intend to continue and increase 
our advertising space for next 
year. 

Incidentally, we are at present 
preparing an advertisement to ap- 
pear in your next publication fea- 
turing “Devine Impregnators fon 
Casting Impregnation.” 

H. A, McCO) 
Sales Manager 


/. P. Devine Manufacturing Co.,, Inc, 
Pittsburgh 1, Pa. 


THE EDITOR 


Dear Editor: 

It has been our custom to ad- 
vertise by mailing samples of our 
printing — book jackets, — bro- 
chures, circulars, and fine color 
reproductions. 

For our next advertising piece, 
we have selected the September- 
October issue of Metal Treating. 

Your utmost cooperation in the 
selection of paper, color, layout, 
and printing has done much to 
make us extremely proud of the 
Metal Treating publication. 

MICHAEL CARDINER 
President 
Federated Printing Company, Inc, 
New York 18, N.Y. 


Dear Editor: 

We ask that you kindly place 
the name of our exclusive Dutch 
agent on your mailing list so that 
they will receive a copy of “Metal 
Treating.” 

N.V. Rotterdamsche Machine 
handel, Esmeijer & Co., Ooster- 
kade 24, Rotterdam-C, Holland. 

Esmeijer & Co. have repre- 


14 REASONS WHY PRECISION 
FINISHING COSTS LESS WITH THE NEW LIQUAMATTE 


Mechanical equipment for producing 
close tolerance finishes has finally been 
perfected. “Hand” finishes are now 
produced mechanically in a matter of 
seconds in the new Liquamatte with- 
out the operating difficulties usually 
encountered in these processes. A sim- 
plified method of wet blasting, the 
new Liquamatte has 14 advanced de- 


sign features that lower finishing costs. 

The Liquamatte is easier to start 
and more convenient to operate. Work 
can be handled faster with less effort 
and with far less down time. As a re- 
sult, the Liquamatte uniformly re- 
moves scale and grinding lines at a 
new low cost. It cleans tools, dies and 
molds with greater efficiency while 
holding tolerances of .0001”. 

We believe the Liquamatte is the 
greatest advancement in close toler- 
ance finishing in many years. We'd 
like the apportunity to prove it to you. 


=e, 


= 


sented us in Holland tor approx- 
imately 25 years and we feel 
confident that your publication 
would be of great value to them. 
B. STEVENS 
Wilson Mechanical Instrument Division 
{merican Chain © Cable Company, Inc, 
New York 17, N.Y. 


Dear Editor: 

We will appreciate your plac- 
ing our name on your mailing 
list, so that we will continue to 
get your informative and inter- 
esting publication, 

F.V. HORAK 
Metallurgist 


Allis-Chalmers Manufacturing Company 
Milwaukee 1, Wis, 


Dear Editor: 

I have just finished reading the 
September-October issue of Met- 
al Treating, 

It is the first copy that I have 
seen and I find it very interesting 
and helpful and would appreci- 
ate receiving each issue as printed. 

The Syracuse Heat Treating 
Corp. of 1223 Burnett Avenue. 
Syracuse, New York, has been very 
helpful to us on considerable high 
speed steel tools. 

WN. EVANS 
Superintendent 


Ithaca Gun Company, Ine, 
Ithaca, N.Y. 


Dear Editor: 

We should like to be placed on 
your mailing list for “Metal 
Treating.” We feel certain that 
it will be of great assistance to our 
organization, Should there be any 
charge involved, please advise us. 
Thank you for your cooperation, 

RoW, MULLER, JR. 
President 
Shop Equipment Company 
New York 11, N.Y 


Dear Editor: 

Would you please be so kind as 
to place me on your mailing list. 
Being foreman in charge of a 
large heat treat plant in Burbank, 
California, I would appreciate 
very much receiving your publi- 
cation called “Metal Treating.” 
Thanking you so much, T remain, 


JOHN THOMAS RICHARDS 
Pacoima, Calif, 


Dear Editor: 


THE 14 WAYS the Liquamatte sim- 2 
lifies wet blasting are described in gee 
ulletin 23. Send for your copy “C7 


today. 
American 


WHEELABRATOR & EQUIPMENT CORP. 
855 S. Byrkit St., Mishawaka, Indiana 


We have received the May-June 
1952 issue of Metal Treating, and 
sincerely thank you. Please con- 
tinue sending subsequent issues. 

\. M. HUDAK 

Chief Enginees 
The Trauwood Engineering Company 
Cleveland, Ohio 


Typical heat treated forging die, 
one half of which has been 


cleaned with the  Liquamatte 
using a fine mesh Liquabrasive. 


METAL TREATING 





Heat Treating 


Abstracts 


(From a paper: “Continuous Annealing With Carbon Restoration,” by J. D. ARMouR, 
Chief Metallurgist, Union Drawn Steel Division, Republic Steel Corporation.) 


a ag0 
wire coils up to 54 in, in diameter Pil) | Stl 
are treated in it. On work han- 

P) 


Continuous Carbon Restoration 
During Annealing 

Many compromises between 
the theoretical and practical con- 
cepts of carbon restoration have 
resulted in a new furnace which 
makes practical the continuous 
carbon restoration and annealing 
of steel in one operation at rela- 
tively high production rates. The 
furnace has been installed in the 
plant of Union Drawn Div., Re- 
public Steel Corp., and represents 
a cooperative development of that 
company and Surface Combus- 
tion Corp. 

It had previously been estab 
lished that carbon restoration 
could be done with equal success 
either during final hardening or 
annealing and with some eco- 
nomic advantages on the side of 
carrying on the operation during 
the annealing process. 

The new furnace is used to sup- 
plement the normal carbon res- 
toration equipment in the plant 
and is restricted to certain work, 
Bars up to 6 in. in diameter and 


It 


To 
CONCENTRATE! 


If you sell materials, parts, finishes 
or materials processing equipment, it 
pays to concentrate your advertising in 
Materials & Methods. More than 
20,000 materials men—paid subscribers 
—concentrate on M & M, which deals 
exclusively with the materials problems 
of product design and manufacture 


Materials = 
POV CUIUUKSE Aoteriais 


* Engineering 
ABC - ABP 
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dled thus far production increases 
of as much as 240°), have been re 
corded, due chiefly to the tre 
mendous saving in time that can 
be achieved. 

Secret of the success of the tur- 
nace lies in its combination of the 
inherent advantages of continu 
ous operation with precise atmos- 
phere control conditions neces 
sary for carbon restoration, The 
furnace consists of six zones, each 
10 ft. long. Each zone ts independ 
ently controlled, allowing the 
Hlexibility of temperature de- 
manded by isothermal annealing. 
Each zone has independent atmos:- 
phere inlets and recirculation 
fans, making each zone almost in 
dependent of adjoining zones as 
far as atmosphere is concerned, 
thus providing precise control of 
carbon potential. 

Two types of prepared atmo 
sphere gases are used to provide 
closer control and present an an- 
swer to the problem of carbon 
build-up and sooting in the fur- 
nace. RX gas, plus some natural 
gas for enrichment, is used to 
maintain the carbon potential in 
the high temperature zones. Dur- 
ing cooling from the austenitizing 
temperature and at the lower 
holding temperature, an inert at- 
mosphere (NX) is mixed with 
the carbon balanced atmosphere 
from the hot zones. In this man- 
ner, the carbon potential is re- 
duced during cooling, thus elimi- 
nating high surface carbon on the 
bars and furnace sooting. 

Further control over the fu 
nace atmosphere is provided by 
properly placed atmosphere in- 
lets, adjustable throats on either 
end of the furnace, water cooled 
doors, effective air curtains and 
recirculating fans. Time in the 
furnace is easily controllable be- 
tween | and 24 hours at tempera- 
tures ranging from 1400 to 1800 F. 

In addition to attaining proper 
carbon restoration, the continuous 
process has made possible other 
benefits, including the elimina- 
tion of subsequent operations such 
as carburizing or cyaniding on 
certain classes of work. 
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A simple method of 
controlling working 
temperatures in 


© WELDING 

® FLAME-CUTTING 

© TEMPERING 

*® FORGING 

*® CASTING 

® MOLDING 

© DRAWING 

® STRAIGHTENING 

© HEAT-TREATING 

IN GENERAL 

It's this simple: Select the 
Tempilstik® for the working 
temperoture you wont. Mark 
your workpiece with it. When 
the Tempilstik® mork melts, 
the specified temperoture hos Gives up 


been reached. to 2000 ° 
reodings 





Available in these temperatures (°F) 





113 | 263 | 400 950 
125 | 275 | 450 | 1000 
438 | 288 | soo | 1050 
150 | 300 | $50 | 1100 
a 313 | 600 | 1150 
1gg | 225 | 650 | 1200 
200 | 238 | 700 | 1250 
213 | 350 | 750 | 1300 | 1850 
225 33 800 1350 
238 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 


Also available m pellet or ligud form. 
PREE —Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 16%” by 21” plostic-laminoted wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 
METAL & THERMIT 
CORPORATION 


100 EAST 42nd STREET 
NEW YORK 17, N. Y. 





























Manufacturers Literature... 


The literature listed below contains information of interest to heat treating organizations. For your copy 
write direct to the manufacturer and be sure you mention seeing it reviewed in “Metal Treating.” 


SUPER CYCLONE FURNACES 

A new 8-page two-color bulletin on Gas-fired and 
Electric Super Cyclone furnaces has just been issued 
by Lindberg Engineering Company. 

The bulletin contains photographs, diagrams and 
specification charts on all types of “Lindberg Super 
Cyclones.” 

Operation, design features and the wide range of 
uses for annealing, normalizing, tempering, nitriding 
and special heating are briefly explained. 

Request your copy of Bulletin No, 131 from Lind- 
berg Engineering Company, 2450 West Hubbard 
Street, Chicago 12, Illinois. 


ANARUST: A LIQUID RUST INHIBITOR FOR WET 
BLASTING MACHINES 

American Wheelabrator & Equipment Corporation, 
1175 South Byrkit Street, Mishawaka, Indiana, an- 
nounces that Anarust, a liquid rust inhibitor for wet 
blasting machines, is available from stock. 

Anarust is a material of organic composition, and 
it contains no chromates. It is completely soluble in 
hard or soft water at 20 degrees Centrigrade, and it 
produces a clear colorless solution, which is odorless, 
non-irritating to the skin, and not subject to bacterial 
decomposition. 

When used at the rate of approximately 14 ounce 


per gallon of water, it is a very effective agent in 
retarding rust on cast iron or steel parts which are 
being cleaned and washed after wet blasting. It can 
also be safely used on parts prior to undergoing such 
operations as plating, enameling, painting, etc. 


TUNNEL BURNER ASSEMBLIES 

The Hauck Manufacturing Company, 124-136 10th 
Street, Brooklyn, New York, has prepared a new cata- 
log #807 on the subject of Tunnel Burner Assemblies 
for heat treating furnaces of various types. The bul- 
letin provides capacities and dimensions for either 
artificial or natural gas and describes the manner 
whereby time and labor economies can be provided 
through the use of complete units. 


HIGH FREQUENCY HEATING UNIT 

The Lepel High Frequency Laboratories, Inc., 39 
West 60th Street, New York 23, New York, has pub- 
lished a four-page bulletin describing their model T 
frequency induction heating unit of the electronic 
tube type. The equipment is described as being suit- 
able for both ferrous and non-ferrous metals to any 
desired temperature. Output rating is 20 KW. 

THERMOCOUPLES — PARTS — ACCESSORIES 

The Leeds & Northrup Company, 4907 Stenton 
Avenue, Philadelphia 44, Pennsylvania, has published 
catalog EN52 which contains 45 pages describing their 
line of thermocouples as well as various parts and ac- 
cessories. The book contains descriptions of special 
units for both general and specialized applications in 
specific industries. 
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HOW TO USE TEMPERATURE SENSITIVE LIQUID 

“Instructions for Using Tempilaq®” contains much 
information on how this temperature sensitive liquid 
can most effectively be employed to determine attained 
temperatures is published by Tempil® Corporation, 
11 W. 25th Street, New York 11, N. Y. A number of 
special techniques are discussed. Among them are: 

Recommended procedure for the use of a “faint 
haze” on glass (radio power tubes) or other highly 
polished surfaces. 

Method of assuring adherence to Tempilaq® to fast- 
moving or rotating surfaces, or to surfaces subjected 
to high gas velocities. 

The effect of evaporation of Tempilag® at tempera- 
tures considerably higher than its assigned rating. 

Adapting the thickness of the Tempilaq® coating 
to special conditions. 

The effect of reducing atmospheres on the accuracy 
of Tempilaq?®. 

NEW TACHOMETER BULLETIN 

A new bulletin describing its full line of recording 
and indicating electric tachometers has just been pub- 
lished by The Bristol Company, Waterbury, Conn, 
The instruments described include models for measur- 
ing speed of rotation or travel, processing time, speed 
ratios, sum or difference of speeds, and average of 
speeds. Featured in the bulletin are the recently- 
announced electronic Dynamaster Recording Tach- 
ometers. Engineering information and complete spe- 
cifications on magnetos and the various types of 
magneto drives are given. The 20-page bulletin, No. 
$1402 is liberally illustrated with photos and drawings 
showing methods of application, reproductions of 
actual chart records, and dimensions. 


AUTOMATIC VOLTAGE STABILIZERS 

A new 12-page, two-color bulletin on automatic 
voltage stabilizers ranging from 15 to 5,000 volt am- 
peres has been announced as available from the Gen- 
eral Electric Company, Schenectady 5, New York. 

The booklet (GEA-5754) contains photographs and 
diagrams of the equipment, explains operation prin- 
ciples and construction, and gives complete specifica- 
tions. It also describes the causes and effects of voltage 
variations and lists typical applications for stabilizers. 

COMPLETE LABORATORY SUPPLY CATALOGS 

Scientific Glass Apparatus Co., Inc., Bloomfield, 
New Jersey, has just announced the publication of 
two new catalogs. One, known as the “General,” has 
one thousand pages illustrating and describing a com- 
plete line of scientific instruments, apparatus and 
general laboratory glassware and supplies. The second, 
entitled “Inter-Joint” Glassware, contains four hun- 
dred twenty pages covering their entire line of manu- 
factured glassware, both standard and special. 

Copies may be secured by filling out a “Catalog 
Requisition Form” obtainable from the Scientific 
Glass Apparatus Co., Inc., Bloomfield, N. J. 
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For uniform hardness, long service 
life, and clean, smooth surfaces, 


e FELLOWS GEAR SHAPER COMPANY 


hardens all its high-speed steel cutters with ——, snomia’s heat treating compounds 
include: 


. AEROCARB® Carburizing Compounds 
i E R () H FA T heat trea ting compounds AEROCASE® Case Hardening Compounds 


AEROHEAT® Heat Treating Compounds 


Hardening is extremely important in the manufacture of high- 
speed steel cutters for Fellows Gear Shapers. It demands the 
best methods, the best materials. 


Uniformity must be maintained within extremely close limits. 
Surfaces must be left clean and smooth for precision grinding. 


That’s why Fellows hardens all its high-speed steel cutters with 
Aeroheat heat treating compounds . . . Aeroheat 1000 for the 
preheat, Aeroheat 1700 for the high heat, Aeroheat 1000 (with 
Aeroheat 1200 additions) for the quench. 
For no other heat treating compounds tried gave such uniform, 
clean, decarb-free work — or, for manufacturing economy, 
longer electrode life. 
Learn the complete story on Aeroheat heat treating compounds 
— perhaps they can improve your own heat treating processes. 
Mail the attached coupon today. 

DISTRICT OFFICES: Boston ¢ Philadelphia * Baltimore « Charlotte + Cleveland 

Chicago * Kalamazoo * Detroit + St. Lovis * Los Angeles 

In Canada: North American Cyanamid Limited, Toronto and Montreal 


30 Rockefeller Plaza, New York 20, N. Y. 

(] Please send me technical data on AEROHEAT Heat Treating 
Compounds. 

() Please have technical service representative call. 
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IF YOU USE SHEET ALLOY EQUIPMENT 
IN ANY OF THESE 30 CLASSIFICATIONS 


\\\ 
You will 


Jind the row 
PSC CATALOG 


: Je Caps, Alloy 
Carburizing & Annealing Boxes aed Pipi, Welded Alley 


Fi » Retorts tection Tubes 
pial and Tubes sc Ae Vessels 
Cyanide ae ae Cylinder Caps and Weck Rings 
Furnace to 


CLASSIFICATIONS OF PSC 
HEAT AND CORROSION-RESISTANT 
INDUSTRIAL EQUIPMENT 


Baskets, annealing & carburizing 
Baskets, cyanide dipping 
Baskets, pickling 
Bends, alloy pipe & tubing (welding) 
Boxes, annealing & carburizing 
Caps, bubble (fractionating tower & still) 
Caps, cylinder (compressed gas) 
Covers, annealing (Bell furnace) 
Covers, annealing (elevator furnace) 
Fixtures, carburizing 
Flights, conveyor (syn. rubber plant) 
Headers, air pre-heating 
Size 8%"'xi1" , Manifolds, gas exhaust 
to fit stand- Muffles, carburizing 
ard file 4 —nn Piping, process (alloy only) 
Pots, carburizing & annealing 
— Pots: lead, cyanide & salt 
The Pressed Steel Company rs . Racks, annealing & carburizing 
719 N. Penna. Ave., Wilkes-Barre, Pa. Racks, sheet pickling 
Retorts, carburizing 
Rings, neck (compressed gas cylinder) 
Tanks, copper annealing 
Tanks, pickling 
Trays, annealing & brazing 
Tubes, annealing 
Tubes, furnace vent 
Address.. annie ; Tubes, radiant furnace 
Tubes, thermocouple protection 
INDUSTRIAL EQUIPMENT OF HEAT AND CORROSION-RESISTANT SHEET ALLOYS Tebing, corrosion & beet resistent 
Tubing Assemblies, welded alloy 












































Send us a copy of your catalog on welded alloy equipment for heat-treating, 
oil refining, and processing of chemicals, drugs, foods, etc. 


Name..... 


Company... 











